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(54) SHEET LOADER, IMAGE FORMING APPARATUS INCORPORATING THE SHEET LOADER,
AND IMAGE READER INCORPORATING THE SHEET LOADER
(67)  Asheetloader (700, 500) includes a sheet load-

ing part (701, 53) havingaloadingface (710, 53a) loading
a sheet (P) and a sheet length detector (702, 401) to
detect a length of the sheet (P) by obtaining information
whether the loading face (710, 53a) either contacts or
approaches the sheet (P) disposed facing the loading
face (710, 53a) at a given position on the loading face
(710, 53a) in a sheet conveying direction of the sheet
loading part (701, 53). The sheet length detector (702,

401) includes multiple projections (702a, 702b) retreat-
ably extending outward beyond the loading face (710,
53a), and a projection retreating detector (402, 18) de-
tecting whether the multiple projections (702a, 702b) are
retreated under the loading face (710, 53a). At least one
of the multiple projections (702a, 702b) is closer to an
upstream end of the sheet loading part (701, 53) than
the other.
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Description
BACKGROUND
Technical Field

[0001] This disclosure relates to a sheet loader that can be provided to a copier, a printer, a facsimile machine and
so forth, an image forming apparatus that includes the sheet loader, and an image reader that includes the sheet loader.

Related Art

[0002] As an example of a sheet loader, Japanese Patent Application Publication No. JP 2011-225293-A discloses a
configuration in which a sheet set on a bypass tray that is a sheet loading table is conveyed from the sheet loading table
to an image forming part via a sheet conveying device.

[0003] The sheet loader includes a sheet length detector to detect the length of a sheet. The sheet length detector is
disposed on the sheet loading table that faces the sheet when a sheet having a length of half or greater than a maximum
size in a sheet conveying direction is set on the sheet loading table and that does not face the sheet when a sheet having
a length less than the maximum size in the sheet conveying direction is set on the sheet loading table.

[0004] The sheet length detector includes a sheet detecting part and a retraction detecting part. The sheet detecting
part projects on a loading face of the sheet loading table to be movable forward and backward. The retraction detecting
part includes a transmission optical sensor that detects whether the sheet detecting part has retracted under the loading
face.

[0005] The sheetlength detector detects a sheet having a length greater than a specific length by a series of operations.
Specifically, when a sheet is set on the loading face, the sheet detecting part that is projected from the loading face of
the bypass tray is pressed by the sheet and is hidden and stored inside the bypass tray, and thereby the transmission
optical sensor is blocked or transmitted. As a result, the sheet length detector detects a sheet greater in size than a
given sheet having a specific length.

[0006] In the sheet loader disclosed in JP 2011-225293-A, by using detection results obtained by the sheet length
detector, the size of the sheet loaded on the sheet loading table can be narrowed to previously given standard sizes.
[0007] Specially, the bypass sheet feeder includes a lateral size sensor to detect the length of the sheet in a width
direction depending on respective positions of side fences contacting both lateral ends of the sheet set on the sheet
loading table.

[0008] By combining detection results obtained by the lateral size sensor and detection results obtained by the sheet
length detector, the size of the sheet set on the sheet loading table can be specified to one of the previously given
standard sizes.

[0009] In a bypass sheet feeder according to a comparative example disclosed in JP 2011-225293-A, a sheet length
detector detects the presence or absence of existence of a sheet in the vicinity of an upstream end of a sheet loading
table in the sheet conveying direction.

[0010] Therefore, when a sheet having a length long enough to be detected by the sheet length detector is set on the
sheet loading table, the trailing end of the sheet extends beyond the upstream end of the sheet loading table in the sheet
conveying direction as if the trailing end of the sheet is hanging from the upstream end of the sheet loading table.
[0011] Therefore, mostof conventionalimage forming apparatuses includes an extendable loading part thatis disposed
at an edge of the upstream end of the sheet loading part such as the sheet loading table in the sheet conveying direction.
The extendable loading part extends from an edge of the upstream end of the sheet loading table in the sheet conveying
direction to load the trailing end of the sheet that extends outside toward the upstream end of the sheet loading table in
the sheet conveying direction.

[0012] This extendable loading part is switchable between an extended state in which the trailing end of the sheet
extended outside the loading face is loaded and a non-extended state in which the trailing end of the sheet extended
outside the loading face is not loaded. Therefore, when a sheet having the trailing end that does not extend outside the
loading face is set on the sheet loading part, the extendable loading part is in the non-extended state. By contrast, when
a sheet having the trailing end that extends outside the loading face is set on the sheet loading part, the extendable
loading part is in the extended state.

[0013] Therefore, when a sheet having a long trailing end that extends to an outside of the loading face is set on the
sheet loading part, an extendable loading part is extended so that the trailing end of the sheet does not hang from the
sheet loading part. Accordingly, the above-described inconvenience does not occur.

[0014] However, when actually using the image forming apparatus, regardless of a fact that the sheet having the long
trailing end is loaded on the sheet loading part, there are lots of cases in which the sheet loading part is used in the non-
extended state without extending the extendable loading part.



10

15

20

25

30

35

40

45

50

55

EP 2 910 505 A2

[0015] Accordingly, in many cases, the trailing end of the sheet hangs from the upstream end of the sheet loading table.
[0016] If the sheet hangs from the sheet loading table, part of the sheet rises and separates from the sheet loading
table in a space of the sheet loading table. Therefore, the sheet cannot press the sheet detecting part until the sheet is
raised up to a given level at which the sheet length detector can detect the sheet. Accordingly, the sheet length detector
cannot detect a correct sheet size.

[0017] This inconvenience can be removed by increasing a projection amount of the sheet detecting part to increase
a detectable height, by adding another sheet length detector in an area having a smaller raise of the sheet, or by
performing both.

[0018] However, according to a recent trend of a reduction in size of an image forming apparatuses, a bypass tray
becomes thinner in thickness. Therefore, the detectable height of the sheet detecting part of the sheet length detector
is limited depending on a thickness of the sheet loading table which functions as a sheet containing part of the sheet
detecting part. Accordingly, it is difficult to increase the detectable height of the sheet detecting part by increasing the
projection amount of the sheet detecting part. Further, in order to prevent an increase in cost, it is difficult to employ
multiple sheet length detectors, each of which including a transmission optical sensor for detecting the length of the sheet.
[0019] In light of the above-described problems, the purpose of this disclosure is to provide a sheet loader capable of
properly detecting the length of a sheet loaded on a sheet loading part, an image forming apparatus that incorporates
the sheet loader, and an image reader that incorporates the sheet loader

SUMMARY

[0020] Accordingly, this disclosure is highly effective to reduce the cost and properly detect the length of a sheet that
is loaded on a sheet loading part.

[0021] Atleast one aspect of this disclosure provides a sheet loader including a sheet loading part and a sheet length
detector. The sheet loading part has a loading face on which a sheet is loaded. The sheet length detector is provided
to the sheet loading part to detect a length of the sheet by obtaining information whether the loading face either contacts
or approaches a surface of the sheet disposed facing the loading face at a given position on the loading face in a sheet
conveying direction of the sheet loading part. The sheet length detector includes multiple projections and a projection
retreating detector. Each of the multiple projections retreatably extends outward beyond the loading face of the sheet
loading part. The projection retreating detection detects whether the multiple projections are retreated under the loading
face. At least one of the multiple projections is disposed at a position closer to an upstream end of the sheet loading
part in the sheet conveying direction than the other of the multiple projections.

[0022] Further, atleastone aspect of this disclosure provides an image forming apparatus including the above-identified
sheet loader and an image forming part to form and transfer an image onto the sheet fed from the sheet loader.
[0023] Further, at least one aspect of this disclosure provides an image reader including the above-identified sheet
loader and an image reading member to receive and read an image formed on the sheet loaded on the sheet loader.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0024]

FIG. 1 is a schematic diagram illustrating an image forming apparatus according to an example of this disclosure;
FIG. 2 is a diagram illustrating a bypass tray according to an example of this disclosure;

FIG. 3 is a diagram illustrating a state in which an extendable tray is pulled out from the bypass tray;

FIG. 4 is a diagram illustrating a rotary switch provided to the bypass tray of FIG. 2;

FIG. 5 is a diagram illustrating a controller provided to the image forming apparatus according to an example of this
disclosure;

FIG. 6 is a diagram illustrating a sheet length detector;

FIG. 7 is a perspective view illustrating an example of a known automatic document feeder (ADF) employing reflective
optical sensors;

FIG. 8is a perspective view illustrating the bypass tray when a large-size sheetis set without extending the extendable
tray to a tray body of the bypass tray;

FIG. 9 is a side view illustrating the bypass tray when the large-size sheet is set without extending the extendable
tray to the tray body of the bypass tray;

FIG. 10 is a perspective view illustrating a bypass tray provided to the image forming apparatus according to an
example of this disclosure;

FIG. 11 is a diagram illustrating positions of a first sheet detecting part and a second sheet detecting part of the
sheet length detector;

FIG. 12 is a diagram illustrating a sheet length detector according to an example of this disclosure;
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FIGS. 13A and 13B are diagrams illustrating a sheet length detector according to another example of this disclosure;
FIG. 14 is a side view illustrating a bypass tray when a large-size sheet is set without extending an extendable tray
to a tray body of the bypass tray;

FIG. 15 is a side view illustrating the bypass tray when a curled sheet is loaded on the bypass tray;

FIG. 16 is a diagram illustrating the bypass tray on which the curled sheet is loaded, viewed from an upstream side
in a sheet conveying direction;

FIG. 17 is a perspective view illustrating a sheet loader according to an example of this disclosure;

FIG. 18 is an enlarged perspective view illustrating a bypass sheet feeder providable to the sheet loader;

FIG. 19 is a perspective view illustrating a sheet existence detector;

FIG. 20 is a perspective view illustrating a cover;

FIG. 21 is a diagram illustrating a state immediately before the bypass tray is closed to the cover;

FIG. 22 is a diagram illustrating a state in which the bypass tray is closed to the cover; and

FIG. 23 is a perspective view illustrating the sheet loader provided to the image forming apparatus according to an
example of this disclosure.

DETAILED DESCRIPTION

[0025] It will be understood that if an element or layer is referred to as being "on", "against", "connected to" or "coupled
to" another element or layer, then it can be directly on, against, connected or coupled to the other element or layer, or
intervening elements or layers may be present. In contrast, if an element is referred to as being "directly on", "directly
connected to" or "directly coupled to" another element or layer, then there are no intervening elements or layers present.
Like numbers referred to like elements throughout. As used herein, the term "and/or" includes any and all combinations
of one or more of the associated listed items.

[0026] Spatially relative terms, such as "beneath”, "below", "lower", "above", "upper" and the like may be used herein
for ease of description to describe one element or feature’s relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative terms are intended to encompass different orientations of
the device in use or operation in addition to the orientation depicted in the figures. For example, if the device in the
figures is turned over, elements describes as "below" or "beneath" other elements or features would then be oriented
"above" the other elements or features. Thus, term such as "below" can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90 degrees or at other orientations) and the spatially relative
descriptors herein interpreted accordingly.

[0027] Although the terms first, second, etc. may be used herein to describe various elements, components, regions,
layers and/or sections, it should be understood that these elements, components, regions, layer and/or sections should
not be limited by these terms. These terms are used to distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element, component, region, layer or section discussed below could
be termed a second element, component, region, layer or section without departing from the teachings of the present
disclosure.

[0028] The terminology used herein is for describing particular embodiments and examples and is not intended to be
limiting of exemplary embodiments of this disclosure. As used herein, the singular forms "a", "an" and "the" are intended
to include the plural forms as well, unless the context clearly indicates otherwise. It will be further understood that the
terms "includes" and/or "including", when used in this specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof.

[0029] Descriptions are given, with reference to the accompanying drawings, of examples, exemplary embodiments,
modification of exemplary embodiments, etc., of an image forming apparatus according to exemplary embodiments of
this disclosure. Elements having the same functions and shapes are denoted by the same reference numerals throughout
the specification and redundant descriptions are omitted. Elements that do not demand descriptions may be omitted
from the drawings as a matter of convenience. Reference numerals of elements extracted from the patent publications
are in parentheses so as to be distinguished from those of exemplary embodiments of this disclosure.

[0030] This disclosure is applicable to any image forming apparatus, and is implemented in the most effective manner
in an electrophotographic image forming apparatus.

[0031] In describing preferred embodiments illustrated in the drawings, specific terminology is employed for the sake
of clarity. However, the disclosure of this disclosure is not intended to be limited to the specific terminology so selected
and it is to be understood that each specific element includes any and all technical equivalents that have the same
function, operate in a similar manner, and achieve a similar result.

[0032] Referring now to the drawings, wherein like reference numerals designate identical or corresponding parts
throughout the several views, preferred embodiments of this disclosure are described.

[0033] Now, a description is given of an image forming apparatus 1 according to an example of this disclosure, with
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reference to FIGS. 1 through 16.

[0034] FIG. 1is a schematic diagram illustrating the image forming apparatus 1 according to this example.

[0035] The image forming apparatus 1 may be a copier, a printer, a scanner, a facsimile machine, a plotter, and a
multifunction peripheral or a multifunction printer (MFP) having at least one of copying, printing, scanning, facsimile, and
plotter functions, or the like. According to the present example, the image forming apparatus 1 is an electrophotographic
printer that forms toner images on a sheet or sheets by electrophotography.

[0036] Further, this disclosure is also applicable to image forming apparatuses adapted to form images through other
schemes, such as known ink jet schemes, known toner projection schemes, or the like as well as to image forming
apparatuses adapted to form images through electro-photographic schemes.

[0037] Itis to be noted in the following examples that the term "sheet" is not limited to indicate a paper material but
also includes OHP (overhead projector) transparencies, OHP film sheets, coated sheet, thick paper such as post card,
thread, fiber, fabric, leather, metal, plastic, glass, wood, and/or ceramic by attracting developer or ink thereto, and is
used as a general term of a recorded medium, recording medium, sheet member, and recording material to which the
developer or ink is attracted.

[0038] As illustrated in FIG. 1, the image forming apparatus 1 includes an apparatus body 20 to include an image
forming part 100, a sheet feeding part 203, and a control panel 13.

[0039] The image forming part 100 is disposed at a substantially center of the apparatus body 20.

[0040] The sheet feeding part 203 is disposed below the image forming part 100.

[0041] The control panel 13 is a device with which an operator inputs instructions to the image forming apparatus 1
for image forming.

[0042] The image forming apparatus 1 further includes an image reading unit 50 that includes a scanner 150 and an
automatic document feeder 51 (hereinafter, referred to as an ADF 51). The image reading unit 50 functions as an image
reader. The scanner 150 is mounted on the image forming part 100. The ADF 51 is disposed above the scanner 150
and supported by the scanner 150.

[0043] Itis to be noted that, in the image forming apparatus 1 according to this example, the ADF 51 is included in a
sheet loader 500.

[0044] The sheet feeding part 203 includes two sheet trays 109. The sheet trays 109 are detachably attached to the
apparatus body 20 and accommodate different types of sheets P from each other.

[0045] The sheet P is fed by a sheet feed roller 111 from a selected one of the sheet trays 109 to a sheet conveying
path 110 that extends from the sheet feeding part 203 to the sheet output part 11 in a substantially vertical direction.
The sheet P is further conveyed in the sheet conveying path 110 by a selected one of sheet conveying roller pairs 112.
After an image is formed in the image forming part 100 and is fixed to the sheet P, the sheet P is output to the sheet
output part 11 by a sheet output roller pair 5.

[0046] The image forming part 100 includes a photoconductor 115 and an optical writing device 116.

[0047] The photoconductor 115 functions as animage bearer to rotate counterclockwise as indicated by arrow in FIG. 1.
[0048] The optical writing device 116 forms an electrostatic latent image on a surface of the photoconductor 115.
[0049] Image forming components are disposed around the photoconductor 115. These image forming components
are a charging device 117, a developing device 118, a transfer roller 119, and a cleaning device 120 and are disposed
counterclockwise in this order around the photoconductor 115.

[0050] The charging device 117 functions as a charger to uniformly charge the surface of the photoconductor 115.
[0051] The developing device 118 develops the electrostatic latent image formed on the surface of the photoconductor
115 by supplying toner thereon into a visible toner image. The transfer roller 119 transfers the toner image formed by
the developing device 118 onto the sheet P.

[0052] The image forming apparatus 1 further includes a cleaning device 120 and a fixing device 121. The cleaning
device 120 cleans the photoconductor 115 by removing residual toner remaining on the surface of the photoconductor
115 after the toner image has been transferred onto the sheet P.

[0053] The fixing device 121 is disposed between the transfer roller 119 and the sheet output part 11. The fixing device
121 fixes the toner image to the sheet P by application of heat and pressure.

[0054] The optical writing device 116 emits laser light to irradiate the surface of the photoconductor 115 based on
image data of an original document read by the scanner 150 or image data inputted via a personal computer (PC). By
optically writing the image data by the optical writing device 116, an electrostatic latent image is formed on the surface
of the photoconductor 115.

[0055] The sheet P is fed by one of the sheet feed rollers 111 selectively from one of the sheet trays 109 and is
conveyed in a sheet conveying path 110.

[0056] Further, the sheet P is stopped at a registration roller pair 123 that is disposed upstream from the transfer roller
119 in a sheet conveying direction, which is denoted as "CD" in the drawing sheets. When the registration roller pair
123 starts again, the sheet P is conveyed to a nip area formed between the transfer roller 119 and the photoconductor
115. At this time, the toner image is transferred from the photoconductor 115 onto the sheet P.
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[0057] The sheet P having the toner image transferred thereto in the nip area is conveyed to the fixing device 121,
where the toner image on the sheet P is fixed to the sheet P by application of heat and pressure. After this fixing operation,
the sheet P is conveyed to the sheet output part 11 by the sheet output roller pair 5 to be output to the outside of the
apparatus body 20 of the image forming apparatus 1.

[0058] The image forming apparatus 1 according to this example can perform duplex printing. When printing both
sides of the sheet P, after the toner image is fixed to the surface of the sheet P, a bifurcating claw 7 switches the sheet
conveying path to convey the sheet P toward the reverse roller pair 6.

[0059] After outputting the sheet P to a midway part of a sheet reversing tray 12, the reverse roller pair 6 reverses to
convey the sheet P toward a duplex sheet conveying path 8. When conveyed to the duplex sheet conveying path 8, the
sheet P is reversed and conveyed to the registration roller pair 123 again.

[0060] After being transferred from the photoconductor 115 to the back of the sheet P that is conveyed from the
registration roller pair 123 to the nip area, the toner image is fixed to the sheet P in the fixing device 121 and is output
to the sheet output part 11 by the sheet output roller pair 5.

[0061] The image reading unit 50 that includes the scanner 150 mounted on the image forming part 100 and the ADF
51 disposed above the scanner 150 further includes two fixed reading parts and a movable reading part 152.

[0062] The movable reading part 152 is disposed immediately below a second exposure glass 155 to move optical
components such as a light source and reflection mirrors in left and right directions (in a horizontal direction) in FIG. 1.
The second exposure glass 155 is mounted on an upper wall of a casing of the scanner 150 so as to contact an original
document MS.

[0063] In the course of moving the optical components from left to right in FIG. 1, the light source emits light. After a
surface of the original document MS placed on the second exposure glass 155 reflects the light, the reflected light is
further reflected on multiple reflection mirrors until an image reading sensor 153 that is attached to the scanner 150
receives the reflected light.

[0064] The image reading unit 50 further includes a first fixed reading part 151 and a second fixed reading part 95.
Thefirst fixed reading part 151 is disposed in the scanner 150. The second fixed reading part 95 is disposed in the ADF 51.
[0065] The first fixed reading part 151 includes a light source, reflection mirrors, and image reading sensors such as
charge coupled device (CCD) sensor and is disposed immediately below a first exposure glass 154 that is mounted on
the upper wall of the casing of the scanner 150 so as to contact the original document MS.

[0066] When the original document MS that is conveyed by the ADF 51 passes over the first exposure glass 154, the
light source emits light. After a surface of the original document MS sequentially reflects the light, the reflected light is
further reflected on multiple reflection mirrors until the image reading sensor 153 receives the reflected light.

[0067] With the above-described actions, the first face of the original document MS is scanned without moving the
optical components such as the light source and the reflection mirrors.

[0068] The second fixed reading part 95 scans a second face of the original document MS after the original document
MS passes the first fixed reading part 151.

[0069] The ADF 51 disposed on the scanner 150 includes a cover 52, an original document loading table 53, an original
document conveying part 54, and an original document stacking table 55. The original document loading table 53 is a
parton which the original document MS is loaded before being scanned. The original documentloading table 53 functions
as a sheet loading part and has a loading face 53a. The original document conveying part 54 is a part to convey the
original document MS as a sheet material. The original document stacking table 55 is a part on which the original
document MS is stacked after being scanned.

[0070] Theimage forming apparatus 1 furtherincludes a cover 14. The cover 14 is disposed to open and close relative
to the apparatus body 20. Specifically, in case of a paper jam in the duplex sheet conveying path 8, the cover 14 is
opened to expose an inside of the duplex sheet conveying path 8. As illustrated in FIG. 1, the cover 14 includes a bypass
sheet feeder 15 and a bypass tray 701 to feed more various types of sheets P.

[0071] The bypass tray 701 can open and close with respect to the cover 14. FIG. 1 depicts the cover 14 with the
bypass tray 701 open. While the bypass tray 701 is open, the sheet P is loaded thereon to be fed by the bypass sheet
feeder 15 toward the inside of the image forming apparatus 1.

[0072] Itistobe noted that, in the image forming apparatus 1 according to this example, the bypass tray 701 is included
in a sheet loader 700.

[0073] A description is given of the bypass tray 701 according to an example of this disclosure, with reference to FIGS.
2 through 9.

[0074] FIG. 2 is a diagram illustrating the bypass tray 701 according to this example.

[0075] The bypass tray 701 includes a sheet loader cover 701a and a bypass tray body 701b. In view of space saving
and better operability, the bypass tray body 701b has a length in the sheet conveying direction substantially equal to
the length of a sheet P of A4 size or B5 size, which are frequently used. The bypass tray body 701b contains an extendable
tray 703 therein. The extendable tray 703 functions as an extendable loading part and is extended from the bypass tray
body 701b.
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[0076] FIG. 3 is a diagram illustrating a state in which the extendable tray 703 is pulled out from the bypass tray 701.
[0077] The bypass tray 703 includes an extendable tray body 703a and an auxiliary tray 703b. The extendable tray
body 703a is slidably supported with respect to the bypass tray body 701b. The auxiliary tray 703b is foldably attached
to the extendable tray body 703a.

[0078] When alarge-sized sheet P such as an A3 size sheet and a B4 size sheet is fed to the image forming apparatus
1 via the bypass tray 701, an operator pulls out the extendable tray body 703a of the extendable tray 703 from the bypass
tray body 701b, as illustrated in FIG. 3. Along with this pulling out of the extendable tray body 703a, the auxiliary tray
703b is unfolded from the extendable tray body 703a. According to the above-described operation, a part of the sheet
P exceeding beyond the bypass tray body 701b is received and supported by the extendable tray 703.

[0079] Further, any of various types of sheets P is loaded on the bypass tray 701. Therefore, before starting the printing
operation, the image forming apparatus 1 recognizes the size of the sheet P loaded on the bypass tray 701.

[0080] A pair of side fences 704 is provided on the bypass tray body 701b to slide on the bypass tray body 701b in a
sheet width direction, which is denoted as "WD" in the drawing sheets. The pair of side fences 704 slides on the bypass
tray 701 to align the sheet P in the sheet width direction.

[0081] The bypass tray 701 includes a variable resister and a rotary switch 705 to move in conjunction with the pair
of side fences 704. With these units, a length of the sheet P in the sheet width direction when the sheet P is placed on
the bypass tray 701.

[0082] FIG. 4 is a diagram illustrating the bypass tray 701 of FIG. 2 with the rotary switch 705 thereon.

[0083] FIG. 5 is a diagram illustrating a controller 400 provided to the image forming apparatus 1 according to an
example of this disclosure. The controller 400 as illustrated in FIG. 5 includes a central processing unit (CPU) 400a, a
random access memory (RAM) 400b, and a read-only memory (ROM) 400c, and is connected to the rotary switch 705,
a transmission optical sensor 402 described below, and so forth. In this example, the controller 400 is included in the
image forming apparatus 1.

[0084] Itis to be noted that the controller 400, the rotary switch 705, and the transmission optical sensor 402 form a
sheet size discriminator 800. The sheet size discriminator 800 discriminates whether the sheet P loaded on the loading
face 710 of the bypass tray 701 has a size of given multiple types of sheets based on detection results obtained by a
sheet length detector 401 and detection results of the rotary switch 705.

[0085] However, there is a case in which the sheet size cannot be specified with the width of the sheet P placed on
the bypass tray 701. For example, since a lateral side of an A4-size sheet P is same as a longitudinal side of an A3-size
sheet P, the sheet size cannot be specified.

[0086] Therefore, the sheet length detector 401 that is provided to the bypass tray body 701b detects whether or not
the sheet P placed on the bypass tray 701 has a given length or greater in the sheet conveying direction. Based on
these detection results of the width and length of the sheet P in the sheet conveying direction, the sheet size is specified.
[0087] FIG. 6 is a diagram illustrating the sheet length detector 401.

[0088] Itis to be noted that the sheet loader cover 701aiillustrated in FIG. 2 is not depicted in FIG. 6. The sheet loader
cover 701a is a component of the bypass tray body 701b.

[0089] The sheet length detector 401 includes a sheet detecting part 401 a, a light blocking part 401b, and a rotary
shaft 401 c. The rotary shaft 401c is rotatably supported by the bypass tray 701. The sheet detecting part 401a is
disposed at one end in an axial direction of the rotary shaft 401c. The light blocking part 401b is disposed at a center
or a substantially center in the axial direction of the rotary shaft 401 c.

[0090] The sheet length detector 401 further includes the transmission optical sensor 402. The transmission optical
sensor 402 functions as a projection retreating detector and includes a light emitting part 402a and a light receiving part
402b disposed with the light blocking part 401b sandwiched therebetween.

[0091] The sheet detecting part 401a is disposed to project upward from a loading face 710 of the bypass tray body
701b. When the length in the sheet conveying direction of the sheet P loaded on the bypass tray 701 reaches the sheet
detecting part 401 a of the sheet length detector 401, the sheet detecting part 401a is pressed by the sheet P toward
the inside of the bypass tray 701.

[0092] Pressing the sheet detecting part 401a under the bypass tray 701 rotates the rotary shaft 401c. Along with the
rotation of the rotary shaft 401c, the light blocking part 401b rotates to block or transmit light from the light receiving part
402b of the transmission optical sensor 402. According to the above-described actions, the sheet P that is loaded on
the bypass tray 701 is detected to be the given length or greater.

[0093] Itis to be noted that a transmission optical sensor (e.g., the transmission optical sensor 402) can be replaced
with a reflective optical sensor. For example, the reflective optical sensor can be applied to this disclosure to detect
whether or not the length of the sheet P placed on the bypass tray 701 is a given length or greater based on presence
or absence of the reflected light due to actions of the light blocking part 401b.

[0094] FIG. 7 is a perspective view illustrating an example of an ADF 510 employing reflective optical sensors. The
ADF 510 is a known automatic document feeder including a document tray 501, a pair of side fences 504, document
width sensors 505a and 505b, and document length sensors 507a and 507b. An original document such as the original
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document MS is placed on the document tray 501. The pair of side fences 504, which correspond to the pair of side
fences 504 of the bypass tray 701, slide on the document tray 501 in a document width direction to align the sheet placed
thereon in the document width direction. The document width sensors 505a and 505b are sheet width detectors to detect
the width of the original document. The document length sensors 507a and 507b are sheet length detectors to detect
the length of the original document.

[0095] In a bypass sheet feeder according to a comparative example, a sheet length detector detects the presence
or absence of existence of a sheet in the vicinity of an upstream end of a sheet loading table in the sheet conveying
direction.

[0096] Therefore, when a sheet having a length long enough to be detected by the sheet length detector is set on the
sheet loading table, the trailing end of the sheet extends beyond the upstream end of the sheet loading table in the sheet
conveying direction as if the trailing end of the sheet is hanging from the upstream end of the sheet loading table.
[0097] Therefore, mostof conventionalimage forming apparatuses includes an extendable loading part thatis disposed
at an edge of the upstream end of the sheet loading part such as the sheet loading table in the sheet conveying direction.
The extendable loading part extends from an edge of the upstream end of the sheet loading table in the sheet conveying
direction to load the trailing end of the sheet that extends outside toward the upstream end of the sheet loading table in
the sheet conveying direction.

[0098] This extendable loading part is switchable between an extended state in which the trailing end of the sheet
extended outside the loading face is loaded and a non-extended state in which the trailing end of the sheet extended
outside the loading face is not loaded. Therefore, when a sheet having the trailing end that does not extend outside the
loading face is set on the sheet loading part, the extendable loading part is in the non-extended state. By contrast, when
a sheet having the trailing end that extends outside the loading face is set on the sheet loading part, the extendable
loading part is in the extended state.

[0099] Therefore, when a sheet having a long trailing end that extends to an outside of the loading face is set on the
sheet loading part, an extendable loading part is extended so that the trailing end of the sheet does not hang from the
sheet loading part. Accordingly, the above-described inconvenience does not occur.

[0100] FIG. 8is a perspective view illustrating the bypass tray 701 when a large-size sheet P is set on the bypass tray
701 without extending the extendable tray 703 to the bypass tray body 701b. FIG. 9 is a side view illustrating the bypass
tray 701 when a large-size sheet P is set on the bypass tray 701 without extending the extendable tray 703 to the bypass
tray body 701b.

[0101] When the large-size sheet P is set on the bypass tray 701 without extending the extendable tray 703 to the
bypass tray body 701b, an upstream side of the sheet P in the sheet conveying direction exceeds beyond and hangs
from the bypass tray body 701b, as illustrated in FIGS. 8 and 9.

[0102] Accordingly, part of the sheet P goes upward off from the bypass tray body 701b. When the sheet P is located
at a position higher than a detectable height of the sheet detecting part 401a that is disposed on the bypass tray body
701b, the length in the sheet conveying direction of the sheet P cannot be detected correctly. Accordingly, for example,
the sheet length detector 401 detects the longitudinal side of an A3-size sheet P to be the lateral side of an A4-size
sheet P. As a result, sheet feeding cannot be performed correctly.

[0103] This inconvenience can be removed by increasing an amount of projection of the sheet detecting part 401a to
increase a detectable height, by adding another sheet length detector 401 in an area having a smaller rise of the sheet
P, or by performing both.

[0104] However, along with areductionin size of recent image forming apparatuses (e.g., the image forming apparatus
1), a bypass tray (e.g., the bypass tray 701) becomes thinner in thickness. Therefore, the detectable height of the sheet
detecting part 401a of the sheet length detector 401 is limited depending on a thickness of a bypass tray body (e.g., the
bypass tray body 701b) which functions as a sheet containing part of the sheet detecting part 401a. Accordingly, it is
difficult to increase the detectable height of the sheet detecting part 401 a by increasing the amount of projection of the
sheet detecting part 401a. In order to avoid an increase in cost, it is also difficult to employ multiple transmission sensors
for detection of the length of a sheet.

[0105] A description is given of a configuration of the bypass tray 701 according to another example of this disclosure,
with reference to FIGS. 10 through 16.

[0106] FIG. 10isaperspective view illustrating the bypasstray 701 provided to the image forming apparatus 1 according
to an example of this disclosure.

[0107] It is to be noted that a basic configuration of the bypass tray 701 is substantially identical to the bypass tray
701 illustrated in FIGS. 2 through 9, and therefore a detailed description of the configuration of the bypass tray 701
illustrated in FIG. 10 is omitted.

[0108] The bypass tray 701 according to this example includes the bypass tray body 701b and the sheet loader cover
701a. The sheet loader cover 701a covers a sensor part of the sheet length detector 702 that is disposed inside the
bypass tray body 701b.

[0109] The sheet length detector 702 includes a first sheet detecting part 702a and a second sheet detecting part
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702b. Both the first sheet detecting part 702a and the second sheet detecting part 702b function as a projection that
project to be movable forward and backward from the loading face 710 of the bypass tray body 701b and the sheet
loader cover 701a on which the sheet P is loaded.

[0110] The first sheet detecting part 702a to the bypass tray 701 is located at the same position as the sheet detecting
part 401a to the bypass tray 701 in FIG. 2.

[0111] By contrast, the second sheet detecting part 702b is disposed upstream from the first sheet detecting part 702a
in the sheet conveying direction of the bypass tray 701 and closer to one lateral end of the bypass tray 701 in the sheet
width direction, which is a direction perpendicular to the sheet conveying direction. In addition, the second sheet detecting
part 702b in this example is disposed in the vicinity of or close to an upstream end of the bypass tray 701 in the sheet
conveying direction.

[0112] FIG. 11 is a diagram illustrating positions of the first sheet detecting part 702a and the second sheet detecting
part 702b of the sheet length detector 702.

[0113] How to discriminate an A5LEF sheet from an A4SEF sheet and an A4LEF sheet from an A3SEF is described
with the sheet length detector 702.

[0114] It is to be noted that "SEF" indicates a short edge feed in feeding a sheet having a short edge in the sheet
conveying direction and "LEF" indicates a long edge feed in feeding a sheet having a long edge in the sheet conveying
direction.

[0115] The first sheet detecting part 702a in the sheet conveying direction of the bypass tray body 701b is located at
a position where the sheet P is not detected when the A5LEF sheet or the A4LEF sheet is conveyed and the sheet P is
detected when the A4SEF sheet is conveyed. Therefore, the first sheet detecting part 702a is disposed at a position
outside and away from a region of the upstream side of the A4LEF sheet in the sheet conveying direction when the
sheet P is loaded on the bypass tray body 701b.

[0116] Further, the first sheet detecting part 702a in the sheet width direction of the bypass tray body 701b is located
at a position where the sheet P is detected when the A4SEF sheet is conveyed. Therefore, the first sheet detecting part
702a is disposed at a position inside of a region of the A4SEF sheet in the sheet width direction when the sheet P is
loaded on the bypass tray body 701b.

[0117] By contrast, the second sheet detecting part 702b in the sheet conveying direction of the bypass tray body
701b is located at the upstream end of the bypass tray body 701b in the sheet conveying direction, as described above.
[0118] The second sheet detecting part 702b in the sheet width direction of the bypass tray body 701b is preferably
disposed at a position inside a width of the sheet P as much as possible. In this example, the second sheet detecting
part 702b is disposed outside from the bypass tray body 701b at the upstream side in the sheet conveying direction and
inside the width of a B4SEF sheet that is a given size greater than the A4SEF sheet.

[0119] FIG. 12 is a diagram illustrating the sheet length detector 702 according to this example.

[0120] The sheet length detector 702 includes the first sheet detecting part 702a, the second sheet detecting part
702b, and a rotary shaft 702c. Both the first sheet detecting part 702a and the second sheet detecting part 702b project
upward from the loading face 710 on which the sheet P of the sheet loader cover 701a of the bypass tray body 701b
jumps upward.

[0121] The first sheet detecting part 702a and the second sheet detecting part 702b stand on a peripheral surface of
the rotary shaft 702c at both axial ends of the rotary shaft 702c.

[0122] By placing the sheet P on the bypass tray 701, either one of the first sheet detecting part 702a and the second
sheet detecting part 702b is pressed by the sheet P to be stored into the bypass tray body 701b and, at the same time,
the other of the first sheet detecting part 702a and the second sheet detecting part 702b is stored under the bypass tray
body 701b.

[0123] A light blocking part 702d stands between the first sheet detecting part 702a and the second sheet detecting
part 702b in the axial direction of the rotary shaft 702c on the peripheral surface of the bypass tray body 701b and close
to the second sheet detecting part 702b.

[0124] As described above, the light blocking part 702d allows or blocks light transmission to the light receiving part
402b of the transmission optical sensor 402. According to movement of the light blocking part 702d, whether or not the
length of the sheet P placed on the bypass tray 701 is a given length or greater is detected.

[0125] Itis to be noted that a transmission optical sensor (e.g., the transmission optical sensor 402) can be replaced
with a reflective optical sensor. For example, the reflective optical sensor can be applied to this disclosure to detect
whether or not the length of the sheet P placed on the bypass tray 701 is a given length or greater based on presence
or absence of the reflected light due to actions of the light blocking part 702d.

[0126] Further, both the first sheet detecting part 702a and the second sheet detecting part 702b have respective slant
parts 702e. By providing the slant parts 702e to the first sheet detecting part 702a and the second sheet detecting part
702b, even when the sheet P is placed on the bypass tray body 701b either in a direction parallel to the sheet conveying
direction or in a direction perpendicular to the sheet conveying direction, the sheet P can press down the first sheet
detecting part 702a and the second sheet detecting part 702b with a less reaction force applied on the first sheet detecting
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part 702a and the second sheet detecting part 702b.

[0127] FIGS. 13A and 13B are diagrams illustrating the sheet length detector 702 according to another example of
this disclosure.

[0128] As illustrated in FIGS. 13A and 13B, the sheet length detector 702 according to this example includes the first
sheet detecting part 702a and the second sheet detecting part 702b to detect the sheet P placed on the bypass tray 701.
[0129] The first sheet detecting part 702a projects to be movable forward and backward from the loading face 710 of
the bypass tray body 701b and the sheet loader cover 701a on which the sheet P is loaded. Further, the first sheet
detecting part 702a stands on the peripheral surface of a first rotary shaft 702f at one axial end of the first rotary shaft 702f.
[0130] The second sheet detecting part 702b projects to be movable forward and backward from the loading face 710
of the sheet loader cover 701a. Further, the second sheet detecting part 702b stands on a peripheral surface of a second
rotary shaft 702g of the loading face 710 at one axial end of the second rotary shaft 702g.

[0131] In addition, a first light blocking part 702h is disposed upright on the peripheral surface of the first rotary shaft
702f at the other axial end of the first rotary shaft 702f, which is an opposite axial end to the first sheet detecting part
702a. Further, a second light blocking part 702i is disposed upright on the peripheral surface of the second rotary shaft
7029 at the other axial end of the second rotary shaft 702g, which is an opposite axial end to the second sheet detecting
part 702b.

[0132] Thefirst light blocking part 702h and the second light blocking part 702i stand at respective positions to perform
blocking and transmitting the light from the transmission optical sensor 402 when a corresponding one of the first sheet
detecting part 702a and the second sheet detecting part 702b is stored and rotated in the bypass tray body 701b.
[0133] At least one or both of the first light blocking part 702h and the second light blocking part 702i allow or block
light transmission to the light receiving part 402b of the transmission optical sensor 402. According to movement of the
first light blocking part 702h and the second light blocking part 702i, the transmission optical sensor 402 can detect
whether or not the length of the sheet P placed on the bypass tray 701 is a given length or greater.

[0134] As described above, the sheet length detector 702 illustrated in FIGS. 13A and 13B has a configuration in
which the first sheet detecting part 702a and the second sheet detecting part 702b individually perform blocking and
transmitting the light with respect to the light receiving part 402b of the transmission optical sensor 402.

[0135] FIG. 14 is a side view illustrating the bypass tray 701 when a large-size sheet P is set on the bypass tray 701
without extending the extendable tray 703 from the bypass tray body 701b.

[0136] The sheet P at the first sheet detecting part 702a of FIG. 14 is lifted and held at the same position as the sheet
P at the sheet detecting part 401a of FIG. 9. However, the sheet P at the second sheet detecting part 702b of FIG. 14
is less lifted and held at a lower position than the sheet P at the first sheet detecting part 702a of FIG. 14. According to
this state, the second sheet detecting part 702b is pressed down by the sheet P.

[0137] It is to be noted that FIG. 14 illustrates a state of the first sheet detecting part 702a and the second sheet
detecting part 702b with no sheet P loaded on the bypass tray 701. As indicated with a dot-dashed line in FIG. 14, when
the sheet P is placed on the bypass tray 701, the second sheet detecting part 702b is pressed down under the bypass
tray body 701b due to the weight of the sheet P. Along with this action, the first sheet detecting part 702a moves down
to the inside of the bypass tray body 701b.

[0138] In addition, asillustrated in FIG. 14, the inclined surface 701c that is slanted to the loading face 710 is disposed
at the upstream end of the bypass tray body 701b of the bypass tray 701 in the sheet conveying direction. By so doing,
the sheet P is moved upward to a position lower than the sheet P of FIG. 6. By so doing, the sheet P is moved upward
to a position lower than the sheet P of FIG.6. Accordingly, the amount of projection of the second sheet detecting part
702b from the peripheral surface of the bypass tray body 701b can be reduced and, as a result, the thickness of the
bypass tray body 701b of the bypass tray 701 can be reduced.

[0139] Itis to be noted that, when the inclined surface 701c is disposed at the upstream end of the bypass tray body
701b of the bypass tray 701 in the sheet conveying direction, another inclined surface having the same slanted part as
the inclined surface 701c is preferably provided at the upstream end of the extendable tray 703 in the sheet conveying
direction. By so doing, the sheet P moves less upward at the center of the bypass tray 701 in the sheet width direction.
[0140] As described above, the bypass tray 701 in this example includes the extendable tray 703 that is extendable
from the bypass tray body 701b. However, the configuration of the bypass tray 701 is not limited thereto. For example,
this disclosure can be applied to a configuration in which the bypass tray 701 that does not include the extendable tray
703. Specifically, the above-described sheet length detector 702 is effectively provided to the bypass tray 701 that does
not have the extendable tray 703 to correctly detect the sheet P having the size equal to or greater than the bypass tray
701 in the sheet conveying direction.

[0141] FIG. 15 is a side view illustrating the bypass tray 701 when a curled sheet P is loaded on the bypass tray 701.
FIG. 16 is a diagram illustrating the bypass tray 701 viewed from the upstream side in the sheet conveying direction of
the bypass tray 701 on which the curled sheet is loaded.

[0142] As illustrated in FIGS. 15 and 16, when a sheet P having a portion that is curled at the center thereof in the
sheet conveying direction and the center thereof in the sheet width direction or having a waved portion, it is likely to fail

10



10

15

20

25

30

35

40

45

50

55

EP 2 910 505 A2

to detect the sheet P at the first sheet detecting part 702a.

[0143] Therefore, the second sheet detecting part 702b is disposed upstream from the first sheet detecting part 702a
in the sheet conveying direction of the bypass tray 701 and closer to one lateral end of the bypass tray 701 in the sheet
width direction, which is the direction perpendicular to the sheet conveying direction.

[0144] By so doing, even when the sheet P that is curled or waved on the surface thereof is placed on the bypass tray
701, the second sheet detecting part 702b can detect the presence or absence of the sheet P.

[0145] Accordingly, the second sheet detecting part 702b can detect various types of the sheet P not only having the
size equal to or greater than the bypass tray 701 in the sheet conveying direction but also having a curled or waved portion.
[0146] The bypass tray 701 according to this example includes the second sheet detecting part 702b at the upstream
end of the bypass tray body 701b in the sheet conveying direction. However, the configuration of the bypass tray 701
according to this example is not limited thereto.

[0147] For example, the second sheet detecting part 702b can detect the above-described curled sheet P or a waved
sheet P that is lifted at the first sheet detecting part 702a even when the second sheet detecting part 702b is located at
a position other than the position at the upstream end of the bypass tray body 701b in the sheet conveying direction.
[0148] Further, in the example illustrated in FIGS. 1 through 16, the sheet tray 701 of the image forming apparatus 1
is applied to the sheet loader 700. However, the configuration of the sheet loader 700 is not limited thereto. For example,
the original document loading table 53 provided to the ADF 51 of the image reading unit 50 that functions as the image
reader can be applied to the sheet loader 700.

[0149] Next, a description is given of the image forming apparatus 1 according to another example of this disclosure,
with reference to FIGS. 17 through 23.

[0150] It is to be noted that the basic configuration of the image forming apparatus 1 according to this example is
substantially identical to the configuration of the image forming apparatus 1 according to the example illustrated in FIGS.
1 through 16, and therefore a detailed description of the configuration of the image forming apparatus 1 of this example
is omitted.

[0151] A description is given of the sheet loader 700 according to this example, with reference to FIGS. 17 through 22.
[0152] The sheet loader 700 according to this example includes the bypass tray 701.

[0153] It is to be noted that a basic configuration of the sheet loader 700 according to this example is substantially
identical to the sheet loader 700 illustrated in FIGS. 1 through 16, and therefore a detailed description of the configuration
of the sheet loader 700 illustrated in FIG. 17 is omitted. The bypass tray 701 used in the sheet loader 700 according to
this example includes the sheet length detector 401 illustrated in FIG. 6.

[0154] FIG. 18 is an enlarged perspective view illustrating the bypass sheet feeder 15 that is provided to the sheet
loader 700.

[0155] Asillustrated in FIG. 18, the bypass sheet feeder 15 includes a sheet existence detector 17 to detect presence
or absence of the sheet P on the bypass tray 701. In other words, the sheet existence detector 17 detects whether or
not the sheet P is loaded on the bypass tray 701.

[0156] FIG. 19 is a perspective view illustrating a schematic configuration of the sheet existence detector 17.

[0157] The sheet existence detector 17 includes a sheet contacting part 17a, a rotary shaft 17b, and a light blocking
part 17c. The rotary shaft 17b is rotatably supported by a side panel of the sheet existence detector 17. The sheet
contacting part 17a is disposed at one end in an axial direction of the rotary shaft 17b. The light blocking part 17¢ is
disposed at a center or a substantially center in the axial direction of the rotary shaft 17b. The sheet existence detector
17 further includes a transmission optical sensor 18 that includes a light emitting part 18a and a light receiving part 18b.
The transmission optical sensor 18 functions as a projection retreating detector. The light emitting part 18a and the light
receiving part 18b are disposed with the light blocking part 17c located therebetween.

[0158] The sheet contacting part 17a is disposed to project downward to a conveying path of the bypass sheet feeder
15. When the sheet P is loaded on the bypass tray 701, the sheet contacting part 17a is pressed by the leading end of
the sheet P. Accordingly, the sheet contacting part 17a rotates about the rotary shaft 17b in a direction indicated by
arrow in FIG. 19.

[0159] Along with the movement of the sheet contacting part 17a, the light blocking part 17c is rotated about the rotary
shaft 17b in the direction indicated by arrow in FIG. 19. By so doing, the light to the light receiving part 18b of the
transmission optical sensor 18 is blocked or transmitted. As a result, the presence or absence of the sheet P is detected.
[0160] It is to be noted that a transmission optical sensor (e.g., the transmission optical sensor 18) can be replaced
with a reflective optical sensor. For example, the reflective optical sensor can be applied to this disclosure to detect
whether or not the sheet P exists on the bypass tray 701 based on presence or absence of the reflected light from the
light blocking part 17c.

[0161] FIG. 20 is a perspective view illustrating the cover 14.

[0162] As illustrated in FIG. 20, the cover 14 includes a pressing part 14a. The pressing part 14a is a projection to
press the sheet detecting part 401a to a position facing the sheet detecting part 401a of the sheet length detector 401
provided to the bypass tray 701 when the bypass tray 701 is closed with respect to the cover 14.
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[0163] FIG. 21 is a diagram illustrating a state immediately before the bypass tray 701 is closed to the cover 14.
[0164] In this state, since the sheet detecting part 401 a of the sheet length detector 401 is not pressed toward the
inside of the bypass tray 701, the sheet length detector 401 has detected that the length of the sheet P in the sheet
conveying direction is less than the given length.

[0165] Further, no sheet P is loaded on the bypass tray 701 at this time, and therefore the sheet existence detector
17 has detected absence of the sheet P.

[0166] FIG. 22 is a diagram illustrating a state in which the bypass tray 701 is closed to the cover 14.

[0167] In this state, the sheet detecting part 401 a of the sheet length detector 401 is pressed by the pressing part
14a of the cover 14 toward the inside of the bypass tray 701, and therefore the sheet length detector 401 has detected
that the sheet P in the sheet conveying direction has the given length or greater.

[0168] Further, no sheet P is loaded on the bypass tray 701 at this time, and therefore the sheet existence detector
17 has detected absence of the sheet P.

[0169] Table 1 shows opening and closing states of the bypass tray 701 to the cover 14 determined based on a
combination of detection results obtained by the sheet existence detector 17 and detection results obtained by the sheet
length detector 401.

Table 1.
Detected Results

Sheet Existence Presence Presence Absence Absence
Detector
Sheet Length Equal to or greaterthan | Lessthan agiven | Equalto or greater than | Lessthanagiven
Detector a given length length a given length length
State of Bypass Open Open Close Open
Tray

[0170] When the detection result obtained by the sheet existence detector 17 is "Absence" and the detection result
obtained by the sheet length detector 401 is "Less than a given length", the controller 400 detects and determines that
the bypass tray 701 is open.

[0171] Further, when the detection result obtained by the sheet existence detector 17 is "Absence" and the detection
result obtained by the sheet length detector 401 is "Equal to or greater than a given length", the controller 400 detects
and determines that the bypass tray 701 is closed.

[0172] A description is given of a configuration of the sheet loader 700 according to another example of this disclosure,
with reference to FIG. 23.

[0173] FIG. 23 is a perspective view illustrating the sheet loader 700 provided to the image forming apparatus 1
according to this example.

[0174] It is to be noted that a basic configuration of the sheet loader 700 according to this example is substantially
identical to the sheet loader 700 illustrated in FIGS. 1 through 16, and therefore a detailed description of the configuration
of the sheet loader 700 illustrated in FIG. 23 is omitted.

[0175] In this example, the sheet length detector 702 described with FIG. 12 is employed as a sheet length detector
provided to the bypass tray 701, which is different from the sheet loader 700 illustrated in FIGS. 17 through 22.

[0176] It is to be noted that a configuration of the sheet length detector 702 provided to the bypass tray 701 in this
example is basically identical to the sheet length detector 702 described with FIG. 12. Therefore, a detailed description
of the configuration of the sheet length detector 702 is omitted.

[0177] As illustrated in FIG. 23, the cover 14 includes the pressing part 14a. The pressing part 14a is a projection to
press the first sheet detecting part 702a to a position facing the first sheet detecting part 702a of the sheet length detector
702 provided to the bypass tray 701 when the bypass tray 701 is closed with respect to the cover 14.

[0178] In the state in which the bypass tray 701 is closed to the cover 14, the first sheet detecting part 702a is pressed
under and inside of the bypass tray 701 by the pressing part 14a.

[0179] Pressing the sheet detecting part 702a under the bypass tray 701 rotates the rotary shaft 702c. Along with the
rotation of the rotary shaft 702c, the light blocking part 702d rotates to block or transmit light from the light receiving part
402b of the transmission optical sensor 402. As a result, the sheet length detector 702 detects that the sheet P has a
given length or greater.

[0180] Further, no sheet P is loaded on the bypass tray 701 when the bypass tray 701 is closed to the cover 14, and
therefore the sheet existence detector 17 has detected absence of the sheet P.

[0181] By contrast, inthe state immediately before the bypass tray 701 is closed to the cover 14, the first sheet detecting
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part 702a is not pressed toward the inside of the bypass tray 701. Therefore, the sheet length detector 702 has detected
that the length of the sheet P in the sheet conveying direction is less than the given length.

[0182] Further, no sheet P is loaded on the bypass tray 701 when the bypass tray 701 is about to close to be closed
to the cover 14, and therefore the sheet existence detector 17 has detected absence of the sheet P.

[0183] Consequently, as described above, when the detection result obtained by the sheet existence detector 17 is
"Absence" and the detection result obtained by the sheet length detector 702 is "Equal to or greater than a given length",
the controller 400 detects and determines that the bypass tray 701 is closed.

[0184] By contrast, whenthe detection result obtained by the sheet existence detector 17 is "Absence" and the detection
result obtained by the sheet length detector 702 is "Less than a given length", the controller 400 detects and determines
that the bypass tray 701 is open.

[0185] Accordingly, the above-described configuration of the sheet loader 700 does not include a dedicated sensor
to detect the opening and closing states of the bypass tray 701 with respect to the cover 14. As a result, the sheet loader
700, the image forming apparatus 1, or both can be reduced in size and cost.

[0186] Further, in the image forming apparatus 1 according to this disclosure, when the controller 400 detects that the
bypass tray 701 is open to the cover 14, the opening of the bypass tray 701 is displayed on a display provided to the
control panel 13 to indicate how to feed the sheet P via the bypass tray 701. This operation can simplify a setting of
various types and sizes of sheets to be fed from the bypass tray 701 when an operator feed the sheet P from the bypass
tray 701.

[0187] Further, since it takes time to start the image forming apparatus 1, when the opening of the bypass tray 701 to
the cover 14 is detected, a state of the image forming part 100 is changed to an image forming preparation state. By so
doing, the operator can reduce time to wait until the image forming apparatus 1 becomes ready.

[0188] In this example, the state of detection of the sheet length detector 702 is changed based on whether or not the
first sheet detecting part 702a is pressed by the projected pressing part 14a provided to the cover 14. However, the
operation of detection by the sheet length detector 702702 is not limited thereto.

[0189] For example, a configuration without the pressing part 14a on the cover 14 can achieve the same effect as the
above-described configuration. In this case, an optimized weight balance to switch between a light blocking state and
a light transmitting state may be employed during the state in which the bypass tray 701 is closed to the cover 14.
[0190] Further, when the sheet length detector 702 is a reflective optical sensor, the state of detection of the sheet
length detector 702 can be switched by detecting light reflected by the pressing part 14a.

[0191] The configurations according to the above-described embodiment are examples. The present invention can
achieve the following aspects effectively.

[Aspect A]

[0192] In Aspect A, a sheet loader (for example, the sheet loaders 700, 500) includes a sheet length detector (e.g.,
the bypass tray 701 and the original document loading table 53) and a sheet length detector (e.g., the sheet length
detector 702, the sheet length detector 401). The sheet loader has a loading face (e.g., the loading face 710, 53a) on
which a sheet (e.g., the sheet P) is loaded. The sheet length detector is provided to the sheet loading part and detects
a length of the sheet by obtaining information whether the loading face either contacts or approaches a surface of the
sheet disposed facing the loading face at a given position on the loading face in a sheet conveying direction of the
loading part. The sheet length detector includes multiple projections (e.g., the first sheet detecting part 702a and the
second sheet detecting part 702b) and a projection retreating detector (e.g., the transmission optical sensor 402, 18).
Each of the multiple projections retreatably extends outward beyond the loading face of the sheet loading part. The
projection retreating detector detects whether the multiple projections are retreated under the loading face. In the sheet
loader, at least one of the multiple projections (702b) is disposed at a position closer to an upstream end of the sheet
loading part in the sheet conveying direction than the other (702a) of the multiple projections (702a, 702b).

[0193] In Aspect A, since the amount of rise of lift of the sheet is small in the vicinity of the upstream end of the sheet
loading part in the sheet conveying direction, the multiple projections of the sheet length detector are added in this area.
Accordingly, the sheet length detector having one projection retreating detector can properly detect the sheet having a
size equal to or greater than the sheet loading part in the sheet conveying direction. As a result, compared with a
configuration having multiple projection retreating detector, this configuration can reduce the cost and detect the length
of the sheet loaded on the sheet loading part properly.

[Aspect B]
[0194] In Aspect A, the at least one of the multiple projections is disposed at a position more distant from the other of

the multiple projections in a direction perpendicular to the sheet conveying direction on the sheetloading part. Accordingly,
as described in the examples above, even when the curled sheet is placed on the sheet loading part, the length of the
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sheet can be detected.
[Aspect C]

[0195] In Aspect A or B, the sheet loader further includes an extendable loading part (e.g., the extendable tray 703)
to extend from the upstream end of the sheet loading part in the sheet conveying direction and switch a state of the
sheet loading part between an extended state in which the extendable loading part holds a trailing end of the sheet
extending outside the loading face toward an upstream side of the sheet loading part in the sheet conveying direction
and a non-extended state in which the extendable loading part does not hold the trailing end of the sheet extending
outside the loading face. When the extendable loading part is in the non-extended state, the at least one of the multiple
projections is located at a position capable of detecting the sheet extending from the loading face of the sheet loading
part toward the upstream side in the sheet conveying direction.

[0196] Accordingly, as described in the examples above, even if the extendable loading part is in the non-extended
state, the length of the sheet that extends outside from the loading face of the sheet loading part toward to the upstream
side in the sheet conveying direction can be detected.

[Aspect D]

[0197] In any one of Aspects A through C, the sheet loader further includes an inclined surface (e.g., the inclined
surface 701c) that is slanted to the loading face at a part where any one of the multiple projections extends from the
loading face of the sheet loading part.

[0198] Accordingly, as described in the examples above, the sheet can press down the any one of the multiple pro-
jections with a less reaction force applied to the any one of the multiple projections.

[Aspect E]

[0199] In any one of Aspects A through D, the sheet loader further includes an inclined surface (e.g., the inclined
surface 701c) that is slanted to the loading face at the upstream end of the sheet loading part in the sheet conveying
direction.

[0200] Accordingly, as described in the examples above, the amount of projection from the loading face of the sheet
loading part can be reduced and, as a result, the thickness of the sheet loading part can be reduced.

[Aspect F]

[0201] In any one of Aspects A through E, the sheet loader further includes an inclined surface (e.g., the inclined
surface 701c) that is slanted to the loading face at the upstream end of the sheet loading part in the sheet conveying
direction when the extendable loading part is at least in a non-extended state.

[0202] Accordingly, as described in the examples above, the rise or lift of the sheet off from the sheet loading part can
be reduced or prevented.

[Aspect G]

[0203] In any one of Aspects A through F, the sheet loader further includes a sheet width detector (e.g., the rotary
switch 705) and a sheet size discriminator (e.g., the sheet size discriminator 800). The sheet width detector detects a
width of the sheet loaded on the loading face of the sheet loading part in a width direction perpendicular to the sheet
conveying direction. The sheet size discriminator discriminates whether the sheet loaded on the loading face of the
sheet loading part has a size of given multiple types of sheets based on detection results obtained by the sheet length
detector and detection results of the sheet width detector.

[0204] Accordingly, as described in the examples above, the size of the sheet can be specified properly based on two
types of the detection results obtained by the sheet length detector and the sheet width detector.

[Aspect H]
[0205] In any one of Aspects A through G, the sheet length detector can include a reflective optical sensor.
[Aspect ]

[0206] In an image forming apparatus that includes a sheet loader to load a sheet thereon and an image forming part
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to form and transfer an image onto the sheet fed from the sheet loader, the sheet loader according to any one of Aspects
A through H is employed.

[0207] Accordingly, as described in the examples above, a sheet length detector having at least one sensor can
correctly detect the length of the sheet placed on the sheet loader.

[Aspect J]

[0208] In an image reader that includes a sheet loader to load a sheet thereon and an image reading member to
receive and read an image formed on the sheet loaded on the sheet loader, the sheet loader according to any one of
Aspects A through H can be employed.

Claims
1. A sheet loader (700, 500) comprising:

a sheet loading part (701, 53) having a loading face (710, 53a) on which a sheet (P) is loaded; and

a sheet length detector (702, 401) provided to the sheet loading part (701, 53) and to detect a length of the
sheet (P) by obtaining information whether the loading face (710, 53a) either contacts or approaches a surface
of the sheet (P) disposed facing the loading face (710, 53a) at a given position on the loading face (710, 53a)
in a sheet conveying direction of the sheet loading part (701, 53),

the sheet length detector (702, 401) comprising

multiple projections (702a, 702b), each of which retreatably extends outward beyond the loading face (710,
53a) of the sheet loading part (701, 53); and

a projection retreating detector (402, 18) to detect whether the multiple projections (702a, 702b) are retreated
under the loading face (710, 53a),

wherein at least one of the multiple projections (702a, 702b) is disposed at a position closer to an upstream
end of the sheet loading part (701, 53) in the sheet conveying direction than the other of the multiple projections
(702a, 702b).

2. The sheet loader (700, 500) according to claim 1,
wherein the at least one of the multiple projections (702a, 702b) is disposed at a position more distant from the other
of the multiple projections (702a, 702b) in a direction perpendicular to the sheet conveying direction on the sheet
loading part (701, 53).

3. The sheet loader (700, 500) according to claim 1 or claim 2, further comprising an extendable loading part (703) to
extend from the upstream end of the sheet loading part (701) in the sheet conveying direction and to switch a state
of the sheet loading part (701) between an extended state in which the extendable loading part holds a trailing end
of the sheet extending outside the loading face (710) toward an upstream side of the sheet loading part in the sheet
conveying direction and a non-extended state in which the extendable loading part does not hold the trailing end of
the sheet extending outside the loading face (710),
wherein, when the extendable loading part is in the non-extended state, the at least one of the multiple projections
is located at a position capable of detecting the sheet extending from the loading face (710) of the sheet loading
part (701) toward the upstream side in the sheet conveying direction.

4. The sheet loader (700, 500) according to any one of claims 1 through 3, further comprising an inclined surface
(701c) that is slanted to the loading face (710) at a part where any one of the multiple projections (702a, 702b)
extends from the loading face (710) of the sheet loading part (701).

5. The sheet loader (700, 500) according to any one of claims 1 through 4, further comprising an inclined surface
(701c) that is slanted to the loading face (710, 53a) at the upstream end of the sheet loading part (701, 53) in the
sheet conveying direction.

6. The sheet loader (700, 500) according to any one of claims 1 through 5, further comprising an inclined surface
(701c) that is slanted to the loading face (710, 53a) at the upstream end of the sheet loading part (701, 53) in the

sheet conveying direction when the extendable loading part (703) is at least in a non-extended state.

7. The sheet loader (700, 500) according to any one of claims 1 through 6, further comprising:
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a sheet width detector (705) to detect a width of the sheet (P) loaded on the loading face (710, 53a) of the sheet
loading part (701, 53) in a width direction perpendicular to the sheet conveying direction; and

a sheet size discriminator (800) to discriminate whether the sheet (P) loaded on the loading face (710, 53a) of
the sheet loading part (701, 53) has a size of given multiple types of sheets (P) based on detection results
obtained by the sheet length detector (702, 401) and detection results of the sheet width detector (705).

The sheet loader (700, 500) according to any one of claims 1 through 7, wherein the sheet length detector (702,
401) includes a reflective optical sensor (500).

An image forming apparatus (1) comprising:

the sheet loader (700, 500) according to any one of claims 1 through 8; and
animage forming part (100) to form and transfer an image onto the sheet (P) fed from the sheet loader (700, 500).

An image reader (50, 51) comprising:
the sheet loader (700, 500) according to any one of claims 1 through 8; and

an image reading member (151, 153) to receive and read an image formed on the sheet (P) loaded on the sheet
loader (700, 500).
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FIG. 2

FIG. 3
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FIG. 8
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